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© SYNTHETIC RESIN COMPOSITION. 

© A synthetic resin composition which comprises a syn- 
thetic resin such as a haiogenated resin and 0.01 to 10 parts 
by weight of a mixture of (a) a compound having at least one 
piperidyl group, (b) perchloric acid and, if necessary, (c) an 
inorganic substance other than perchloric acid. This com- 
position shows remarkably excellent resistance against light 
and heat 
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SPECIFICATION 
SYNTHETIC RESIN COMPOSITION 

».rt.n<cal field 

^invention relates to synthetic team 

coitions. «o„ specifically, this invention rel^s 
to synthetic resin compositions excellent in light re 
Bistance and heat resistance. 

~*~t*.i bacfcaround „„,,..* 

It has generally been Known that molded 

articles of synthetic resine soch as polyvinyl chloride, 
"polyethylene and an ABS resin, -hen used ont of doors 
ofa long period of time, are affected by — 
as ultraviolet rays, heat rays, etc.. and a decline in 
"elr mechanical strength or a change in their color i. 
- ceased thereby. In order to prevent these phenomena. 
' ^0 have been used various ultraviolet ray stabilisers 
of the benxophenone, benaotriasole, bensoate 
ai „e series. Out of these ultraviolet ray °"*"»« S 
the conpounds having piperidyl. groups, i.e. the so called 
„ hindered amine-typ. ultraviolet ray nave been 

universally used for synthetic resins because of their 
excellent Property of stabilising ultraviolet rays, and 
there haa Leu extensively made a study of develop 

^TnlstTLv, however, that when conpounds 
' 5 having piperidyl group, per se are singly blended with 
avnthetic resin, as an ultraviolet ray stabiliser, the 
Tttvity o t ha f ip.<idyl croups is parted by substances 
concerned in said resins and detrimental to 
,„ groups. As the origin of such substances detrimental to 
3 the piperidyl groups, there nay be mentioned, for ex- 

ample, catalyst residues at the time of polymerisation of 
"Id esins. various heat stabiliser, for imparting heat 
staoility at the time of processing at high temperatures, 
sea y . «. Mh 4-h n#»r se have detrimental 

3 5 halogen-containing resins which pe r se ^ 

halogens, synthetic resins having fire retara 
halogen series blended therewith, etc. 
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Compound having piperidyl groups are affected 
in some way or other by such substances as above con- 
tained in synthetic resins and at the time of processing 
at high temperatures, and there has been observed a 
5 decline in the effectfof blending. 

Disclosure of the invention ' 

It is an object of this invention to provide 
novel synthetic resin compositions. ] 

It is another object of this invention to 
10 provide synthetic resin compositions excellent in light 
resistance and heat resistance. 

It is a further object of this invention to 
provide novel synthetic resin compositions which can 
exhibit at its maximum an improvement of light resistance 
15 and heat resistance based on compounds having at least 
one piperidyl group. 

The further object and advantages of this 
invention will be made clear from the below description. 

The above objects and advantages of this inven- 
20 tion, according to this invention, can be achieved by 
synthetic resin compositions comprising 

(A) 100 parts by weight of a synthetic resin 

and 

(B) 0.01-10 parts by weight of a mixed product 

25 of 

(a) a compound having at least one piperidyl 

group, 

(b) perchloric acid, and 

(c) optionally, an inorganic substance other 
30 than perchloric acid. 

The mixed product (B) used in this invention is 
a mixed product of (a) a compound having at least one 
piperidyl group and (b) perchloric acid, or a mixed 
product of (a), (b) and (c) an inorganic substance other 
35 than perchloric acid. As the compound having at least 
one piperidyl group, there may be mentioned, for example, 
a compound expressed by the below formula (1) : 
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R 6 L-* 2 



n 



H_R 5 — (1) 



R 3 



10 



„a.r.in R » R » R -a R* are iaentr=a or 
different and «ch aenot. a n,aro,e» .to. or a. 
al.yl groop bavin, 1-4 earbon atoms, R aenote. 
, hyarogen ato.. an alkvl gronp 
carbon ateas, a hyarosy alky! groop 
croon .tc or «, .oyl gr.»P bavin, 2-4 earb« 
ato«s, and R S ana R are iaentlc.1 or afferent 
ana ..ob aanote a .onovalent organic group, for 
e*a.ple. an acyloay gronp and a aobstxtutea 
a,in. ,roop. or R ana R may together for. a 
sobstitotea alkyleneaioiy ,roop. 
or a poiyaar axpr.aaaa by tb. below f omnia (2) . 




<2> 



wherein tbe aefinitions of R 1 . *>■ *. «* - 
15 R 6 are the sane as in tb. above f omnia (1). * 

denotes a group -m- or -C00-, R aenotes a 
aivalent or,anic gronp, ana n ia a nn^>er 
shoving a ae,ree of polarisation. 
M the seconds bavin, piperidyl ,ronps osea 
in thin invention, for era^le, as 

the above f.raula (1). there .ay be .entronea the below 
compounds : 
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2,2,6,6-tetramethyl-4-piperidylbenzoate: 




N-hydroxyethyl-2 ,2,6, 6-tetr amethy 1-4 -pipe r i - 
dynolbis (3 ,5-di-t-butyl-4-hydroxyphenyl- 
pcopionate) t 



t-C 4 H 9 



t-C 4 H 9 



t"C 4 H 9 




CH, 



CHjCOO l/ CH 3 



CH 



Hi 




V N-C 2 H 4 OH 

sCOCf T^CH, 



CH, 



Bis (2 ,2 ,6 , 6-tetramethyl-4-piperidyl) sebacates 



CH, CH, 
CH 3\P L? CH 

HN yOCO-4CH 2 -)-g-COO-/^ NH 
CH^V |^C! 



Hi 



CH, 



CH, 



10 



Bis (1,2,2,6, 6-pentamethyl-4-piper idyl) 
sebacates 



CH, 



CH, 



CH 



3\l 



CB, 



CH 3 -N VoCO-tCH^^g-COO^ N-CHj 



CB 



* CH, 



^^CH, 
CB, * 



ISOOCIO: <EP 0344321 A1_l_> 



J 



03 443 21 



10 



- 5 - 

Bis(l,2,2,6,6-pentamethyl-4-piperidyl>-2- 
n-butyl-2- (3 , 5 -di-t-butyl-4-hydEOxybenzyl) 
malonate: 

CH CH 3 

ch 3n1_1 »y* J/™* 

CH 3 -N V0C0-C-C00-^JV-CH 3 

ch/T 9 H 2 L CH 3 



CH, 




CH, 



t-C 4 H 9 " T t-C 4 H 9 
• * OH 



is (2 ,2 ,6 , 6-tetramethyl-4-piperidyl) nitrilo- 



Ttis 
triacetate: 

CH 3 

(HN VoCOCHji-j-H 

ch 3 ^t 

J CH, 



Tetrakis (2 ,2 , 6 , 6-tettaBethyl-4-piperidyl) - 
1 ,2 ,3 ,4-butanetetracarboxylates 



CH, 



CH, 



CH, 



w '2- CB . 



HNfVcOO-CH, 
CH 3 -I 



CH, 



CH, 



CH-CH 2 -COO-< >»H 



CH, ' 



CO CH 
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Bis <9-axa-8 ,8,10, 10-tetramethyl-3-ethyl-l , 5- 
dioxaspiro I5,5]-3-undecylmethyloxycarbonyloxy>- 
4 ,4 '-isopropylidenebiscyclohexane: 




Bis «-aza-8,8,10,10-tetramethyl-3-hydroxy- 
methyl-1 ,5-dioxaspiro 15 ,5 ] -3-undecylntethyl ) 
ether: 




£2-1(2,2,6 ,6-tetramethyl-4-piperidyl) imino] 
2-butyryl I <2,2,6,6-tetramethyl-4-piperidyD- 
imino] : 



CH, 



CH 3XT fH 3 
BS >-NH-C-CONH 



i 

CH, 




Further, as polymers covered by the above 
formula (2), there may be mentioned, for example, n- 

hydroxyethyl-2,2,6,6-tetramethyl-4-piperidynol/diinethyl 
succinate condensate: 
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CH 3 



OHC 2 H 4'\)" OH / CH 3 OCO(CH 3 ) 2 C0OCH 3 



3 CH, 

! J 



Cyanuric chloride/t-octylamine/bis (2,2,6,6- 
tetramethyl-4-piperidylamino>hexane condensate : 





C 5 H ir C-^ 2 



Poly 1 6-mo rphol ino-1 , 3 , 5-tr iaz ine-2 , 4 -diy 1 1 - 
[ (2,2,6,6-tetramethyl-4-piperidyl) iminolhexa- 
methylene t (2 ,2 ,6 , 6-tetramethyl-4-piperidyl- 
imino)]: 

-<CH 2 )g M h 





10 As the compounds having piperidyl groups used 

in this invention, there are preferred compounds ex- 
pressed by the above formula (1) and having 1-4 piperidyl 
groups. More preferably, these compounds have a mol- 
ecular weight of 80-800. 

15 The polymers expressed by the above formula (2) 

have at least n piperidyl groups, n is usually a number 
of 2-15. 

Further, for the mixed product used in this 
invention, there are used (b) perchloric acid and 
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air 1117 " — other than perchloric 

S oxide, hydroride. inor^ ^ «»We. an 
•«d salt or doowe salt of !t , ^ " in0r 9 4 »i<= 
"°» «- consisting °" -« selected 

*■>. M. Sn and Pb. furth „ ' "9' <*. St, Ba, 

-tal. there ^ S ^uol" " <* — 

i$ %«»,. Ca,OB, 2 or Zh" f " eXMPU ' " 0S < 

" ~-»« ecu santCfr" •" Ch PrOTld - " i- 
-tal. th.« nay bT.. „\ "»* «* • 

phosphorous aC1 d, J^^JT*?' 
"itric acid, „itro„. acid ~ r £ """"oas acid, 

20 silicic acid. ' carbo »" acid, boric acid or 

•a»t .a. bit an^rdT " ^ — 
Pt~.pit.tioa or hi^T "* " ~ 
"entioned inoraanic acid . I eitample ' *™» the above- 
25 hydroxide of said « tal ' " 3,1 °"*> « 

The basic inorganic acid 
optional mixture of an ilTrl also 06 an 

or hydroxide. —game acid salt and *n oxide 

These salts aav al.n k. • 
30 salt. Further, these sans ... " ° f0r,n ° f a *«W 
those bavin, crystal.,", " Sl " ««**Um or 

anhydride,^: ^T^r *" ,0 ™ " « 
or Ba(B0 2)j . 3 «' M 2 (B «> 3 '3. SnBPOj, PbSi 0j , ZnB ^ 



OCID: <EP 0344321A1J_> 



0344321 

m v mm 

- 9 - 

As the basic inorganic acid salt in the form of 
an anhydride, there may be mentioned, for example, 
2CaO.Na 3 P0 4 , MgO.K 2 Si0 3 , Mg(0H> 2 -MgCO 3 , Al (OH> 3 «MgS0 4 , 
3CaO.Ca 3 (P0 4 > 2 , Sr COH> 2 'Sr 3 <PC> 4 > 2 , 3BaO-Ba 2 Si0 3 , 

5 2ZnO-ZnHP0 3 , A1 2 0 3 .A1(PH0 3 > 3 , 3SnO.Sn 3 <P0 4 > 2 , 3PbO-PbS0 4 
or 5Ca(OH) 2 'Ca 2 (B0 3 ) 2 . ! 

Further, in this invention, as the inorganic 
salt, there may be used a complex compound of Kg and Al 
hydroxide having a composition expressed by the below 

10 formulas 

Mg 1 . x Al x <OH) 2 (A) x/2 .mH 2 0 

wherein x is a number which satisfies 0<x<0.5, 
A is C0 3 2 " or S0 3 2 ~, and m is a number of 0-5, 
which is known as a hydrotalcite compound. A compound 
having a composition equivalent to the composition in 
which in the above compositional formula, part or all of 
Mg has been substituted with a divalent metal such as Ca, 
Sr, Ba or zn can also be used as the inorganic salt. 

As the inorganic substance, the above-mentioned 
compounds may be used singly or in combination. 

The mixed product (B) used in this invention 
can be prepared by mixing a compound (a) having at least 
one piperidyl group and perchloric acid <b> and option- 
ally an inorganic substance (c) other than perchlorxc 
acid in an optional order. When the compound (a) and the 
perchloric acid (b) are used, it is a matter of course to 
mix these compounds with each other. When the compound 
(a), the perchloric acid (b) and the inorganic substance 
(c) are used, there may be mentioned four methods: a 
method of first mixing the compound (a) with the in- 
organic substance (c) and then mixing the mixture with 
the compound (b); a method of first mixing the compound 
(a) with the compound (b) and then mixing the mixture 
with the inorganic substance (c); a method of first 



15 



20 



25 



30 
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mixing the inorganic substance" (c) with the compound U» 
and then mixing the mixture with the compound (a); and a 
method of simultaneously mixing the compound (a), the 
inorganic substance (c) and the compound (b). of these 
5 methods, the method of first mixing the compound (a) with 
the inorganic substance (c) and then mixing the mixture 
with the compound (b) is preferred, because the resulting 
mixed product is obtained as a comparatively good powdery 
substance, if the resulting mixed product is in not very 
10 good powdery conditions, it is desirable to pulverize the 
mixed product into a good powdery substance for use. 

The mixed product used in this invention has an 
average particle diameter of preferably 100-l^m, more 
preferably 10-l^m. ^ 

15 The ingredients may be mechanically and direct- 

ly mixed using no medium. They can also be mixed in an 
inert medium such as an alcohol, for instance. 

Proportions in which the compound (a), per- 
chloric acid (b) and inorganic substance (c) are mixed 
20 may be 0.05-19 parts by weight each of the perchloric 

acid (b) and inorganic substance (c) per 1 part by weight 
of the compound (a), but more preferably 0.1-5 parts by 
weight of the perchloric acid (b) and 0.1-16 parts by 
weight of the inorganic substance (c) per 1 part by 
25 weight of the compound (a). The most preferable pro- 
portions are those within the above-mentioned ranges and 
in which, for instance, the resulting mixed product has 
not a P H of 3 or below, i.e. strong acidity. 

It is not necessarily clear what compound the 
30 mixed product (B) used in this invention is. it is 
believed, however, that when the compound (a) is ex- 
pressed, for example, by the above formula (1) , between 
the compound (a) and the perchloric acid (b), there is 
formed an addition compound which is expressed by the 
35 below formula (1) » : 
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R 1 

.6 ? D 2 



V~~V_R 5 . (HC10 4 ) n ... (1)' 

wherein the definitions of R X -R 5 are the sane 
as defined in the formula (1) , and m is a 
number of 0.01-1* 

further, it is suggestive, it is believed, that 
as a compound which is formed among the compound (a) , the 
perchloric acid (b) and the inorganic substance CO, 
between the perchloric acid (b) and the inorganic sub- 
stance (c), there is formed a compound expressed by the 
below formula: 

Mg 4-5 A1 2 (0H) 13 . (CO 3 ) 0 . 5 (ClO 4 ) x>0 -3.5H 2 O 

Hg 45 Al 2 (OH) 13 . CC10 4 ) 2>0 -3.5H 2 0 

in accordance with an amount of the perchloric acid (b) 
in the caoe where the inorganic substance CO xs a 
hydrotalcite group compound having a composition, for 
example, of Hg 4 . 5 Al 2 <OH> 13 .CCy 3.5H.O, or there is formed 
a compound expressed by the below formula: 

Kg COH) CC10 4 )«H 2 0 

20 or 

MgCC10 4 ) 2 * 2H 2 0 

in accordance with an amount of the perchloric acid 
(b) in the case where the inorganic substance CO is 

magnesium hydroxide. 
25 as the synthetic resin CA) used in this 

invention, there may be mentioned, for example, a 
halogen-containing resin, a polyolefin resin, a copolymer 
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of an olefin and a vinyl group-containing carboxylic acid 
or its ester, a styrene resin, a polyester resin , a 
polyamide resin , a polyacrylonitrile resin , a polymeth- 
acrylic resin , a polycarbonate resin, a polyacetal resin, 
5 a polyvinyl acetate resin, a polyurethane : resin, an epoxy 
resin, an urea resin, a melamine resin, and a phenol- 
resin. 

Of these resins, as the halogen-containing 
resin, there may be mentioned, for example, polyvinyl 

10 chloride, polyvinyl bromide, polyvinyl fluoride, poly- 
vinylidene chloride, chlorinated polyethylene, chlori- 
nated polypropylene, brominated polyethylene, chlorinated 
rubber, a vinyl chloride/vinyl acetate copolymer, a vinyl 
chloride /ethylene copolymer, a vinyl chloride /propylene 

15 copolymer, a vinyl chloride /styrene copolymer, a vinyl 
chloride/isobutylene copolymer, a vinyl chloride/vinyl- 
idene chloride copolymer, a vinyl chloride/styrene/maleic 
anhydride terpolymer, a vinyl chloride/sty rene/acrylo- 
nitrile copolymer, a vinyl chloride/butadiene copolymer, 

20 a vinyl chloride/isoprene copolymer, a vinyl chloride/ 
chlorinated propylene copolymer, a vinyl chloride/ 
vinylidene chloride /vinyl acetate terpolymer, a vinyl 
chloride/acrylate copolymer, a vinyl chloride/maleate 
copolymer, a vinyl chloride/methacrylate copolymer, 

25 a vinyl chloride/acrylonitrile copolymer, a vinyl 
chloride/ur ethane copolymer, etc. 

As the polyolefin resin, there may be 
mentioned, for example, polyethylene, polypropylene, 
polybuty lene , polyisobutylene, etc. 

30 As the copolymer of an olefin and a vinyl 

group-containing carboxylic acid or its ester, there may 
be mentioned, for example, a copolymer of an olefin such 
as ethylene, propylene, butylene or isobutylene and a 
vinyl group-containing carboxylic acid or its ester such 

35 as vinyl acetate, vinyl propionate, vinyl benzoate, 
acrylic acid, methacrylic acid, an acrylic ester or 
methacrylic ester. 
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As the styrene resin, there may be mentioned, 
for example, polystyrene, AS, ABS, etc. 

As the polyester resin, there may be mentioned, 
for example, polyethylene terephthalate, polybutylene 

fcerephthalate, etc. . = 

Though there have been given no examples of the 
other synthetic resins, this invention is applied to 
synthetic resins known to persons skilled in the art. 

Further, a blend of synthetic resins, for 
example, the so-called polymer blend such as a blend of 
a vinyl chloride resin and an ABS resin or a blend of a 
vinyl chloride resin and a polyurethane resin is also 
used as the synthetic resin (A) in this invention. 

The synthetic resin compositions of this inven- 
15 tion contain 0.01-10 parts by weight of the mixed product 
(B) in this invention per 100 parts by weight of the 
synthetic resin <A>. If the amount of said mixed product 
is below the lower limit, said mixed product will have 
little effect. If the amount of said mixed product 
20 exceeds the upper limit, no effect can be expected from 
the increased amount, and this is useless from the 
economical point of view. Preferably, said mixed product 
is contained in an amount of 0.1-3 parts by weight based 

on the same as above. 

The synthetic resin is blended with a fire 
retardant for the purpose of making the resin fire re- 
tardant. The compositions of this invention also exhibit 
an improvement effect in the case where there is blended 
a fire retardant, especially a retardant of the halogen 

30 series. ^ coapositions of this invention containing a 
fire retardant, for example, a fire retardant of the 
halogen series exhibit more excellent stability to ultra- 
violet rays and *ore excellent fire retardancy than known 

35 resin compositions containing an ultraviolet stabilizer 
having piperidyl groups and a fire retardant of the 
halogen series. 
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As the fire retardant of the halogen series 
which is used for the composition of this invention, 
there may be mentioned, for example, halogen-containing 
phosphoric esters, aliphatic chlorides, aliphatic 
5 bromides, aromatic chlorides, aromatic bromides, etc., 
i.e. halogen-containing phosphoric esters such 'as tris- / 
chlorpethyl phosphate, tris (dichloropropyl) phosphate, 
trischloropropyl phosphate, tris-dichloropropyl chloro- 
propyl phosphate, bischloropropyl dichloropropyl phos- 

10 phate, bischloropropyl chloroethyl phosphate, bischloro- 
ethyl dichloropropyl phosohate, tris (dibromopropyl) 
phosphate and tris (bromochloropropyl) phosphate; and 
chlorides or bromides of aliphatic or aromatic hydro- 
carbons such as acetylene tetrabromide, dibromotetra- 

15 chloroethane, tetrabromoethane, tetrabromobutane, acetic 
acid dibromide, ethylbenzene pentabromide, benzene 
tetrabromide, benzene pentabromide, benzene hexabromide, 
pentabromo-cyclohexane chloride, ethane hexachloride, 
methane diiodide, ammonium bromide, brominated poly- 

20 Phenyl, chlorinated polyphenyl, perchloropentacyclo- 
decane, l,2-dibromo-3-chloropropane, 1,2,3-tribromo- 
propane, hexabromocyclododecane, chlorinated diphenyl, 
chlorotetrabromoe thane, tetrabromobisphenol A, tetra- 
bromophthalic anhydride, hexabromocyclododecane, bis- 

25 (bromoethylether) tetrabromobisphenol A, tetrachloro- 
phthalic anhydride, chlorendic acid, chlorentic acid, 
chlorinated paraffin, tribromopolystyrene and deca- 
bromodiphenoxyethane . 

The compositions of this invention exhibit 

30 especially excellent light resistance and heat resistance 
in the case where the synthetic resin (A) is a halogen- 
containing resin and/or contains a fire retardant of the 
halogen series. 

Further, for the compositions of this inven- 

35 tion, there may be used one or more types of common 

additive according to types of the synthetic resin. As 
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such additives, there may be mentioned, for example, 
antioxidants, organic phosphite compounds, ultraviolet 
stabilizers, metal salts of organic acids, oxides of 
metals, hydroxides of metals, basic salts of inorganic 
acids, hydrotalcite compounds, metal salts of organic 
phosphoric acid, poiyols, nitrogen-containing non- 
metallic compounds, beta-diketone compounds, epoxy com- 
pounds, organic tin compounds, etc. 

Of these common additives, metal salts of 
organic acids and organic phosphite compounds have the 
effect of further improving the properties of the com- 
positions of this invention. 

As such organic acids, for example, carboxylic 
acids or phenols are preferred, and as the salts thereof, 
for example, salts of Li, Ha, K, Mg, Ca, Sr, Ba, Cd, Pb 
and Sn are preferred. As such carboxylic acids, there 
may be mentioned, for example, formic acid, acetic acid, 
propionic acid, butyric acid, valeric acid, caproic 
acid, caprylic acid, 2-ethylhexoic acid, tridecanoic 
acid, capric acid, undecanoic acid, lauric acid, myristic 
acid, palmitic acid, stearic acid, isostearic acid, 
12-bydroxystearic acid, oleic acid, linoleic acid, lino- 
lenic acid, thioglycolic acid, mercaptopropionic'acid, 
laurylmercaptopropionic acid, benzoic acid, p-t-butyl- 
benzoic acid, dimethylbenzoic acid, aminobenzoic acid, 
salicylic acid, amino acid, glutamic acid, oxalic acid, 
glutaric acid, succinic acid, malonic acid, adipic acid, 
phthalic acid, fumaric acid, maleic acid, malic acid, 
citric acid, tartaric acid, thiodipropionic acid, *— 



tri- 



30 mellitic acid, pyromellitic acid, mellitic acid, etc. 

As examples of the phenols, there may be 
mentioned phenol, nonylphenol, t-buty lphenol , octyl- 
phenol, isoamy lphenol, cresol, xylate, etc. 

As examples of preferred organic phosphite 
„ compounds, there may be mentioned isooctylphosphite, 
distearylphosphite, triisodecylphosphite, triisooctyl- 
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phosphite, trilaurylphosphite, tristearylphosphite, 
tridipropyleneglycolphosphite, diphenylphosphite, tri- 
isononylphenylphosphite, triphenylphosphite, diphenyl- 
isodecylphosphite, diphenylisooctylphosohite, phenyl- 
diisooctylphosphite , diisodecylpentaerythritoldi- 
phosphite, tetraphenyldipropyleneglycoldiphosphite, 
polydipropyleneglycolphenylphosphite, trilauryltri- 
thiophosphite, trisnonylphenylphosphite, distearyl- 
pentaerythritoldiphosphite, bis <2,4-di-t-butylphenyD- 
pentaerythritoldiphosphite, dilaurylphosphite, ditri- 
decylphosphite, ethylhexyldiphenylphosphite, phenyl- 
neopentyleneglycolphosphite , heptakistr ipropyleneglycol- 
phosphite, diphenyldidecyl (2,2 ,4-tr imethyl-1 ,3-penta- 
dioDdiphosphite, diisooctylphenylphosphite, poly- 
4,4'-isopropylidenephenolneodol 25 alcohol phosphite, 
etc. Further, fire retardant aids such as antimony 
trioxide and inorganic borates, plasticizers, lubricants, 
pigments, foaming agents, fillers, antistatic agents, 
heavy metal-inactivating agents, nucleating agents, 
processing aids, etc. may be added, as required, to the 
compositions of this invention. 

With reference to examples, this invention will 
be more specifically described below. 

Table 1 below shows mixed products used in 
Examples 1-16 and compounds having piper idyl groups used 
for the production thereof. 
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The mixed products were prepared as below 
Preparation of mixed products A, B and D: 

(a) (481 ^^^''^'^^^^^-P^idyDsebacate 
(a) (481 g) was dissolved in 200 g of methanol, and 334 g 
5 of an agueous solution of 60 % perchloric acid (200 „ 

^ n s "r % P6rChlariC ~ dr0P " iS * ^eTt e L 

stirrino ^ additi °»< the 

stirring was continued for 1 hour, and the solvent was 
evaporated to give a »hi+» „ soxvent was 

w white-colored powdery product (A) 

10 having a melting point of 140-150 °c. 

In the same way as above, mixed products B and 

colli' reSPeCti ~* «** compounds b and d as 

compounds having piperidyl groups. 

Preparation of mixed products E, P and C- 

" (100 (20" aqUe ° US SOlUti ° n ° f 20 % Pyloric acid 
(100 g) (20 g in terms of 100 % perchloric acid) was 

dropwise added with stirring to 250 g of a cyanic 

chloride/t.octyla ffl ino/bi S ( 2 ,2, 6 ,6.teLamethyLT 
piperidylamino)hexane condensate (e) ^ , 

135-160 °C. 9 * neltin9 P ° int ° f 

25 C wer. ^ Same ^ 38 ab ° Ve ' mixed P^ducts P and 
25 C were prepared respectively using compounds f and c as 
compounds having piperidyl groups. 

EXAMPLES 1-4 and COMPARATIVE EXAMPLES 1-3 

0 5 mm 6aCh t6St Sh6et8 haVin * a thickness of 

bl 7 71 PtePared by neanS of * heading roll using a 
30 blend of the below formulation: 

Polyvinyl chloride „, parts by weight 

(halogen resin) 

Epoxidized soybean oil 



Ti0 2 



35 Ba-nonylphenate 
Zn-stearate 
Mixed product 



40 


do. 


1.0 


do. 


1.0 


do. 


0.8 


do. 


0.2 


do. 


0.2 


do. 
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The test sheets"were"e*a»in.a for 

I e .surea u.fn 9 a sunshin. veatheroeeter. » a.,ree of 
5 " aaTtion was expressea « a retention of elation 
,t! after an elapse of 400 hours. Furthermore, the 

•ISP- * M ", Par fne ".o aescrioea. It is 

; h oH. ttI ies, th. ae 9 raaati.n * H,ht is ~ — 
*.he same tests were conducted on a oxenu « 

^zzz e,oe P t that - rr: r..r 0 ; M 

shown in Table 2. 
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EXAMPLES 5-6 and COMPARATIVE EXAMPLES 4-5 

In each run, test sheets having a thickness of 
5 0.5 mm were prepared hv , "".cisness of 

* ^ spared by kneading and then pressing a 
blend of the below formulation: 
Polyethylene 



10 



Perchloropenta- 
cyclodecane 

Ca stearate 

f? n ^ e c y J hrit y 1 - te trakis- 

I3-(3,5-di-t-butyl-4- 
hydroxyphenyDpropionate 

Distearylthiodipropionate 
Mixed product 



100 parts by weight 
(non-halogen resin) 
15 do. 
(fire retardant of 
the halogen series) 



1.0 
0.2 

0.1 
0.2 



do. 
do. 

do. 
do. 
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A period of time till the test sheets brittled 
(light resistance) was measured using a sunshine wea- 
therometer. Further, a degree of discoloration after an 
elapse of 500 hours was measured. The results are shown 
in Table 3. 

Table 3 1 



10 





Mixed product 
or compound 


Sunshine weatherometer 


having 

piperidyl 

group 


Light 
resistance 
(hours) 


Degree of 
discoloration 
after an 
elapse of 
500 hrs. 


Example 


5 
6 


C 
P 


1030 
1150 


pale yellow 
pale yellow 


Compara- 
tive 
Example 


4 
5 


c 
f 


750 
870 


pale brown \ 
pale brown 



15 



in Comparative Examples 4 and 5, there was used 
a blend of the same formulation as in Example 5 except 
that 0.2 part by weight of the mentioned compound having 
piperidyl groups was used instead of 0.2 part by wexght 

of the mixed product. 

EXAMPLES 7-9 and COMPARATIVE EXAMPLES 6-7 

in each run, test sheets having a thickness of 
0.5 mm were prepared by kneading and then pressing a 
blend of the below formulation: 
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Polypropylene 
Tribromopolystyrene 



100 parts by weight 
(non-halogen resin) 
10 do. 
(fire retardant of 
the halogen series) 
0.3 do. 
0.2 do. 



10 



15 



do. 



Ca stearate 

Pentaerythrityl-tetra- 
kis [3- (3,5-di-t-butyl-4- 
hydr oxyphenyl ) propionate 

Mixed product q.3 

„, A Peri ° d ° f tine tU1 the test sheets'brittled 

aight resistance) was measured using a fadeometer. The 
r.sults are shown in Table 4. 

ror comparison, the same tests were conducted 
on a blend of the same formulation as above except that 
0.3 P*rt by weight of a compound having piperidyl groups 
w« used instead of 0.3 part by weight of the mixed 
product. 

Table 4 







Mixed product 
or compound 
having 
piperidyl 
group 


Light resistance measured 
by means of a fedeometer 
(hours) 




7 


A 


610 


Example 


8 


D 


650 




9 


E 


720 


Compara- 
tive 
Example 


6 
7 


a 
e 


450 
510 



EXAMPLES 10-12 and COMPARATIVE EXAMPLES 8-9 
In each run, test sheets having a thickness of 
2 mm were prepared by k „ ead ing and then pressing a blend 
of the below formulation: 
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ABS resin 



Tetrabromobisphenol A 



100 parts by weight 
(non-halogen resin) 

9 do. 
(fire retardant of 
the halogen series) 

0.1 do. 



0.2 



do. 



4 r 4'-butyridenebis- 
(3-methyl-6-t-butyl- 
phenol) 

Mixed product 

A retention of tensile strength of the test 
sheets after an elapse of 500 hours in a weatherometer 
was measured. For comparison, the same tests as above 
were conducted on a blend of the same formulation as 
above except that 0.2 part by weight of a compound having 
piperidyl groups was used instead of 0.2 part by weight 
of the mixed product. 
The results are shown in Table 5. 

Table 5 



Run 


Mixed product or 


Retention 


^\ NO. 


compound having 


of tensile 






piperidyl group 


strength 
(%) 




10 


C 


81 


Example 


11 


D 


80 




12 


P 


85 


Comparative 


8 


c 


55 


Example 


9 


f 


63 



EXAMPLES 13-16 
In each run, test sheets having a thickness of 
0.5 mm were prepared by kneading a blend of the below 
formulation at a temperature of 180 °C using a kneading 
roll. A retention of elongation and a degree of dis- 
coloration after an elapse of 1000 hours were measured 
using a sunshine weatherometer. 
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10 



15 



70 parts by weight 
(halogen resin) 

30 do. 
(non-halogen resin) 
0.2 do. 
(fire retardant of 
the halogen series) 



Polyvinyl chloride 
ABS resin - 

Trisdibromopropyl 
phosphate • 

DOP 

Calcium carbonate 

Ba-stearate 

Zn-octoate 

ST-210*1 

Mixed product C 

Organic phosphite 
compound 

*1 A partial ester of dipentaerythritol di- 
basic acid, a product of Ajinomoto K. K. 
The results are shown in Table 6. 

Table 6 



30 

10 
1.0 
0.5 
0.5 
0.3 



do. 
do. 
do. 
do. 
do. 
do. 



mentioned in Table 6 



Example 
NO. 


Organic phosphite ccnpound 


Sunshine weathercmeter 
(1000 hours) 




Type 


Amount 
added 
(part by 
weight) 


Retention 
of elon- 
gation 
(%) 


Color of 
test piece 


13 


Diphenyldecyl 
phosphite 


0.8 


70 


pale yellow 


14 


Tetra (tridecyl)- 
4 A '-isopropylidene- 
diphenyldiphosphite 


0.4 


65 


pale yellow 


15 


Trisnonylphenyl- 
phosphite 


0.4 


60 


pale yellow 


16 


Distearylpentaery- 
thritoldiphosphite 


0.2 


63 


pale yellow 

I 
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The mixed products used in Examples 17-44 were 
prepared as follows using the compound having piperidyl 
groups mentioned in Table 1. 
Preparation of mixed product G: 
5 The compound a mentioned in Table 1 (481 g) as 

the compound having piperidyl groups and 507 g of a 
hydrotalcite compound Mg 4 5 A1 2 (OH> 13 C0 3 *3.5H 2 0 (trade 
name: DHT-4A, a product of Kyowa Chemical Industry Co., 
Ltd.), as an inorganic substance were mixed with each 

10 other for 5 minutes by means of a high-speed Henschel 

mixer to give 985 g of a mixture (hereinafter referred to 
as a preparatory mixture). 

The preparatory mixture (985 g) and 500 g of 
methanol were stirred by means of a universal stirrer for 

15 a powdery substance into a slurry. Perchloric acid (361 
g) was dropwise added to the slurry with stirring. After 
the dropwise addition, the stirring was continued for 1 
hour. The solvent was evaporated, and the residue was 
pulverized to give a white-colored powdery product G. 

20 Preparation of mixture product H: 

A preparatory mixture (985 g) prepared in the 
same formulation as in case of the mixed product G was 
put in a universal stirrer for a powdery substance and 
stirred in a state of powdery substance. Perchloric acid 

25 (120 g) was dropwise added thereto with stirring. After 
one hour of the stirring, the mixture was dried under 
reduced pressure and pulverized to give a white-colored 
powdery product H. 
Preparation of mixed product M: 

30 The compound f mentioned in Table 1 (1500 g) as 

a compound having piperidyl groups and 420 g of MgC0 3 and 
405 g of Ca 3 (P0 4 ) 3 as inorganic substances were mixed 
with each other for 5 minutes by means of a high-speed 
Henschel mixer to give 2320 g of a preparatory mixture. 

35 The preparatory mixture (2320 g) and 1000 g of 

methanol were stirred by means of a universal stirrer for 
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a powdery substance to give a slurry. Perchloric acid 
(1500 g) was dropwise added bit by bit to the slurry with 
stirring. When 1500 g of the perchloric acid was drop- 
wise added, the slurry showed a pH of 6.8 r and so the 
5 dropwise addition of the perchloric acid was terminated* 
The stirring was further continued for 1 hour. The 
solvent was evaporated/ and the residue was pulverized ' 
to give a white-colored powdery product M. 
Preparation of mixed product N: 

10 A preparatory mixture (2320 g) prepared in the 

same formulation as in case of the mixed product N was 
put in a universal stirrer for a powdery substance, and 
700 g of perchloric acid was dropwise added thereto. 
Stirring was carried out for 1 hour. Then, the mixture 

15 was dried under reduced pressure and pulverized to give a 
white-colored powdery product H. 

Mixed products I, J, K and L were prepared in 
the formulations mentioned in Table 7 below in the same 
way as in case of the mixed products G, H, M and N. In 

20 Table 7, there was also mentioned the formulation each of 
the mixed products 6, H, H and N. 
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Table 7 




c # 3 


Mixed 
pro- 
duct 


Compounds 
having 
piperidyl 
group 


Inorganic substance 


Per- 
chloric 
acid 




abb. 


Amount 
used 


Compound 


Amount 
used 


Amount 
used 


G 


a 


481 g 


Dnx~4A 


«%n7 a 
/ y 


361 g 


H 


n 




■ 


« ] 


120 g 


I 


C 


381 


Alcamizer-4* 

sio 2 


270 
100 


150 Q 


J 


it 


n 


Ca (0H> 2 
Al powaer 


110 
9 


240 g 


K 


d 


685 


Ba (OH) 2 * BaSO^ 


202 


210 g 


L 


e 


250 


DBT-4A 

3Sn0«Sn2(P0 4 >2 


507 
158 


250 a 


H 


f 


150 


MgCO^ 
Ca 3 (ft) 4 ) 3 


42 
41 


150 a 


N 


n 


150 


MgCO^ 
Ca 3 <P0 4 > 3 


42 
41 


70 g 



* Alcamizer-4 , the trade name of a product of 
Kyowa Chemical Industry Co., Ltd. (a hydro- 
talcite compound in which part of Mg is 
substituted with Zn) 
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EXAMPLES 17-23 and COMPARATIVE EXAMPLES 

In each run, test sheets having a thickness of 

0.5 mm were prepared by means of a kneading roll using a 

blend of the below formulation: 

5 Polyvinyl chloride 100 parts by weight 

DOP 40 do. * 

Epoxidized soybean oil 2.0 do. 

Ti0 2 0.5 do. 

Ba-nonylphenate 0.7 do. 

10 Zn-stearate 0.3 do. 

Mixed product mentioned in Table 8 

mentioned in Table 8 

The test sheets were examined for discoloration 
under the conditions of 180 °C, 15 minutes and 30 minutes 
using a Gear oven, and a degree of discoloration was 
15 visually judged. Degradation by light was measured using 
a sunshine weather ometer. A degree of degradation was 
expressed by a retention of elongation (%) after an 
elapse of 800 hours. The degree of discoloration of the 
test sheets after an elapse of the same period of time 
was visually observed, and a color tone has also been 
described. It is shown that the closer the retention of 
elongation is to 100 %, the less the degradation by light 
is. For comparison, the same tests as above were con- 
ducted on preparatory mixtures corresponding to the mixed 
25 products prior to preparation with perchloric acid. The 
results' are shown in Table 8. 

In Table 8, G-N in the column of types of mixed 
products respectively denote the mixed products mentioned 
in Table 7, G'-N' denote corresponding preparatory mix- 
30 tures (mixed products of a compound having piperidyl 
groups and an inorganic substance; The same applies to 
the following.), and a denotes the compound having 
piperidyl groups mentioned in Table 1. 



20 
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EXAMPLES 24-27 and COMPARATIVE EXAMPLES 20-23 
In each run, test pieces were prepared by 
extrusxon no idi na using a .lend of the ZlZ formation, 
Polyethylene ,«„ Mr . „ . 

Ca stearate by W * i9ht 

Pentaerythrityl-tetra- 
kas C3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate 

Dilaurylthiodipropionate 
Mixed product u £ ^ 

A period of time till the test pieces brittled 

lie r Tdt nce> r measured using * ~- - 

ometer. a degree of discoloration after an elapse of 800 
hours was measured. The results are shown in ^ . 

P arX r vT' t the ~ t6StS 38 ab ° Ve ™° -duct on 
Preparatory nix tures, and the results are also shown in 



1.0 
0.2 

0.1 
0.2 



do. 
do. 

do. 
do. 



Table 9 



Run No. 


Mixed 
product 


1 Sunshine weatherometer | 






1 Light 

1 resistance 

( (hours) 


Degree of discolor- 1 
ationrafter~eUj I 
elapse of 800 hrs. I 


Example 


26 
27 


6 
I 
K 
M 


1600 
1500 
1650 
1450 


white 

white 1 
white 

white 1 


o 
> 

H 


20 


G* 


1100 


pale yellow I 


U 

to ai 

U r-4 


21 


!• I 


1000 


pale yellow 1 


5 * 
a a 

6 n 
8 * 


22 


K» 1 


1100 


pale yellow I 


J ca 


23 


M' 


900 


pale yellow j 
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EXAMPLES 28-31 and COMPARATIVE EXAMPLES 24-31 

in each tun, test sheets having a thickness of 
0.5 mm were prepared by kneading and then press molding 
using a blend of the below formula: 

Polypropylene 100 parts by weight 

0.5 do. 
Ca stearate Um * 

Pentaerythrityl-tetra- 0.3 do. 

kist3-(3,5-di-t-butyl-4- 

hydroxyphenyl) propionate 

Mixed product Mentioned in Table 10 

(in Table 10) 

A period of time till the test sheets brittled 
(light resistance) was measured using a fadeometer. The 
results are shown in Table 10. For comparison, the same 
tests as above were conducted on preparatory mixtures 
respectively corresponding to the mixed products and 
compounds having piperidyl groups. The results are also 
15 shown in Table 10. 
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Table 10 



Run No. 


Mixed product 


Light resistance 











measured by means 






Type 


Amount of 


of a fadeometer 






f Vl All V>f« \ 

inoursj 








product used 


01 


28 


H 




1100 




29 


u 


U.2 


1200 


1 

X 


30 


L 


0.2 


1000 


M 
1*1 




N 


0.2 


1100 


CI 


24 


H» 


0.2 


500 


& 


25 


J' 


0.2 


550 


nj 

X 


26 


L' 


0.2 


400 


H 
0> 


27 


N» 


0.2 


550 


> 


28 


c 


0.1 


550 


(0 


29 


f ! 


0.1 


600 


<0 


30 


c 


0.2 


850 


e 

3 


31 


f 


0.2 


900 



EXAMPLES 32-37 and COMPARATIVE EXAMPLES 32-37 
In each run, test press pieces were prepared 
using a blend of the below formulation containing a fire 
retardant: 



10 



Polypropylene 

Pi re retardant of 
the halogen series 
(types in Table 11) 

Ca stearate 

Dioctyl Sn maleate 

Pentaerythrityl-tetra- 
kisf3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate 

Mixed product (in Table 11) 



100 parts by weight 



10 



do. 



1.0 


do. 


1.0 


do. 


0.2 


do. 


0.3 


do. 
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A period of time till the test pieces brittled 
(light resistance) was measured using a fadeometer. The 
results are shown in Table 11. 

Table 11 



Run 


Hoi. 


Fire retardant 1 


Mixed 11 
prouucu i 


Light resistance 1 
mpasured bv means 1 
of a fadeometer 

(hours) 1 


Example 


32 
33 


perchloropenta- j 
cyclodecane 1 


G 1 

J 1 
L 


800 1 

850 1 

700 1 


> 


32 




G« 


450 1 


Comparat 
Example 






i J ' ' 


500 


34 


• 


| L' 1 


400 


i 

Example 


35 

36 
37 


tribromopoly- 
styrene 


G 

1 J 
1 L 


900 1 

1 920 1 
1 850 j 


Comparative 
Examole 


35 
36 




1 G ' 
1 J ' 


1 500 1 
550 


37 




1 L ' 


1 450 



EXAMPLES 38-40 and COMPARATIVE EXAMPLES 38-40 

In each run, test sheets having a thickness of 
2 mm were prepared by kneading and then press molding 
using a blend of the below formulation: 
10 ABS resin "0 P arts b * weight 

4,4'-butylidenebis<3- 0.2 do. 

methyl-6-t-butylphenol ) 

Mixed product °- 3 do * 



# 
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A retention of tensile strength after an elapse 
of 1000 hours was measured using a weather ometer. The 
results are shown in Table 12. For comparison, the same 
tests as above were conducted on preparatory mixtures. 
5 The results are also mentioned in Table 12. 

Table..i2 



Run No, 


Measured 
pruduct 


Retention of 
tensile strength 
(%) 




38 


6 


85 


example 


39 


I 


80 




40 


K 


83 




38 


G« 


50 


Comparative 
Example 


39 
40 


I' 

K " 


40 

45 



10 



15 



EXAMPLES 41-44 

In each run, when the mixed product having an 
average particle diameter of 35/*m in this invention was 
further finely pulverized into a mixed product having an 
average particle diameter of 10 y*m or less, there was 
given a further improved effect. 

Test sheets having a thickness of 0.5 mm were 
prepared by means of a kneading roll using a blend of the 
below formulation: 
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Polyvinyl chloride 
ABS resin 

Tr i sbromopropylphosphate 
(fire retardant of the 
halogen series) 

Sb-O, «' 
(fire retardant aid) 

DOP 

Calcium carbonate 

Ba nonylphenate 

Zn octate 

ST-210* 

Mixed product 
(in Table 13) 



70 parts by weight 



30 
0.3 



do* 
do. 



1.0 


do. 


40 


do. 


10 


do. 


1.0 


do. 


0.5 


do. 


0.5 


do. 


0.4 


do. 



* a partial ester of dipentaerythritol dibasic 

acid, a product of Ajinomoto K. K. 
A retention of elongation after an elapse of 
1000 hours and a degree of discoloration were measured 
15 using a sunshine weatherometer . The results are shown 
in Table 13. 

Table 13 



Example 


Mixed product 


Sunshine weatherometer 
(1000 hours) 




Type 


Average 

particle 

diameter 


Retention 
of elon- 
gation 
(%) 


Color of 
test piece 


41 
42 
43 
44 


I 
M 
I 
M 


9 ytAM 

7 >um 
35 yum 
35 /»m 


70 
75 
53 
60 


pale yellow 
pale yellow 

yellow 

yellow l 
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SCOPE OP CLAIM 
A synthetic resin composition comprising 

(A) 100 parts by weight of a synthetic resin 

(B) 0.01-10 parts by weight of a mixed product p 

(a) a compound having at least one piperidyl 

(b) perchloric acid, and 

(c) optionally, an inorganic substance other 
than perchloric acid. 

2 » The composition of claim 1 wherein the syn- 

thetic resin (A) is a halogen-containing resin. 
3 * composition of claim 1 wherein the syn- 

thetic resin (A) is a polyolefin resin or a styrene 
resin. 

4. The composition of claim 1 wherein the syn- 
thetic resin (A) is a mixture of a halogen-containing 
resin and a polyolefin resin or a styrene resin. 

5. The composition of claim 1 wherein the compound 
having at least one piperidyl group is a compound having 
1-4 piperidyl groups in the molecule. 

6. The composition of claim 1 wherein the compound 
having at least one piperidyl group is expressed by the 
below formula (1): 



1. 

and 

of 

group, 




wherein R 1 , R 2 , r 3 and R 4 are identical or 
different and each denote a hydrogen atom or an 
alkyl group having 1-4 carbon atoms; R 5 denotes 
a hydrogen atom, an alkyl group having 1-4 carbon 
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atoms , a hydroxy alkyl group having 2-4 carbon 

atoms or an acyl group having 2-4 carbon atoms; 

and R 6 and R 7 are identical or different and 

each denote a monovalent organic group , for 

example , an acyloxy group and a substituted 

6 7 

amino group, or R and R may together form a 

substituted alkylenedioxy group* 
7. The composition of claim 1 wherein the compound 

having at least one piperidyl group is expressed by the 
below formula (2) : 




... (2) 



12 3 4 
wherein the definitions of R $ R * R r R and 

R* are the same as in the above formula (1); X 

8 

denotes a group -NH- or -COO-; R denotes a 
divalent organic group; and n is a number 
showing a degree of polymerization. 

8. The composition of claim 1 wherein the in- 
organic substance is a hydrotalcite compound. 

9. The composition of claim 1 wherein the in- 
organic substance is an oxide, hydroxide, inorganic acid 
salt or basic inorganic acid salt of a metal selected 
from the group consisting of Li, Na, K, Hg, Ca, Ba, Zn, 
Al, Sn and Pb. 

10. The composition of claim 1 wherein the in- 
organic substance is Al, Si0 2 , Ti0 2 or Zr0 2 » 

11. The composition of claim 1 wherein the mixed 
product (B) is a mixed product of 1 part by weight of the 
compound (a), 0.05-19 parts by weight of the inorganic 
substance (b) and 0.05-19 parts by weight of the per- 
chloric acid (c) • 
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12. The composition of claim 1 wherein the mixed 
product (B) is a powdery substance having an average 
particle diameter of 100-1 ^m. 

13. The composition of claim 1 containing a fire 
retardant. f f y 

14. The composition of claim 1 containing as a fire 
retardant a fire retardant of the halogen series. 

15. The composition of claim 1 further containing a 
fire retardant of the halogen series* 
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